Among the harmful effects postulated for passive smoking is a possible association between parental smoking and respiratory conditions in children, which has been investigated in a large number of studies. A review article' concluded that the studies were consistent in suggesting increased infections in children under 1 year of age but inconsistent in older children. As almost all found some effect of parental smoking, the latter conclusion seems to have been due to the lack of a significant dose-response relation in just over half the studies considered.
Among the harmful effects postulated for passive smoking is a possible association between parental smoking and respiratory conditions in children, which has been investigated in a large number of studies. A review article' concluded that the studies were consistent in suggesting increased infections in children under 1 year of age but inconsistent in older children. As almost all found some effect of parental smoking, the latter conclusion seems to have been due to the lack of a significant dose-response relation in just over half the studies considered.
The studies on older children have varied in the symptoms studied, in the age range of the children, in the proportion of parents who smoked, and in the potentially confounding variables that have been taken into account. A report of a workshop on the effect of passive smoking on children2 listed nine groups of such variables that it is desirable to take into account. No study has included all of these, and most included only a few variables in one or two ofthe listed groups. This can be attributed largely to the fact that few2 of the studies were designed to investigate passive smoking effects, and were opportune analyses on data collected mainly to investigate the relations in children between symptoms and lung function and a variety of environmental factors.
Of even more importance to the detection of a dose-response relation the studies have differed markedly in size and in the measure of passive smoking. The most usual measure was the number of parents smoking, providing lower power to detect a dose-response relation than a measure of the amount smoked. A recent review3 reported only three studies of young children in which the measure of passive smoking was cigarettes smoked per day, and just one study of older children.
The National Study of Health and Growth, an on-going surveillance study of the health and growth of primary school children in England and Scotland, was also not designed to investigate passive smoking effects. Data on the number ofsmokers offive or more cigarettes a day in the child's home were collected in 1977 as a confounding variable in a study of the relation of respiratory illness and outdoor air pollution.4 These data also suggested a negative relation of child's height to number of smokers in the home after adjusting for birthweight.5 In order to study this association further, data on the number of cigarettes smoked at home by each parent, and by the mother during pregnancy, were collected in 1982.6 No data on lung function were obtained.
Further examination of the 1977 data on English and Scottish children showed a number of statistically significant positive associations of respiratory symptoms with the number of smokers. Given the reasonable sample size, the availability of data for a 105 Sheena M Somerville, Roberto J Rona, and Susan Chinn absence of household overcrowding, defined as a ratio of people in the household to number of rooms of at least 1-25; mother's education as highest full-time level in seven groups, none or primary only, secondary or comprehensive school, grammar, technical or commercial college, university, other, or not known. Except as stated missing data excluded a child from the analysis.
Analyses were carried out with all these as independent variables and also with just parental smoking, age, and sex as the independent variables, for England and Scotland separately, and for the two countries combined. Analyses were also carried out for each sex separately and, using the fully adjusted model, with the dependent variable as presence of at least one of the respiratory conditions.
Results
In 1982 there were 8118 children eligible to take part in the study; a questionnaire was returned for 87-8% of these children. Although results appeared to show some differences between boys and girls, no significant difference, as assessed from an interaction term in the model, was found in the relation of passive smoking except for asthma (p < 0 05), which showed a positive association (p<0 1) with parental smoking in girls, and a non-significant negative relation in boys. The relation of prevalence of at least one of the conditions was just significant (p < 0-05) for all English children. For Scottish children, who were fewer in number than the English children, the only significant relation of an individual condition to parental smoking was found for 'chest ever wheezy' (p<O0 1). However the prevalence of at least one condition was significantly related to parental smoking (p <0 05).
Results are given for England and Scotland separately as the relation of 'chest ever wheezy' and 'wheeze most days or nights' to passive smoking was found to differ significantly between the two countries (p <0.05). 'Wheeze most days or nights' showed a relation to passive smoking only in England, whereas 'chest ever wheezy' showed a stronger relation to passive smoking in Scottish children than in English, of similar size to that for persistent wheeze in English children. Table 4 shows the relation between passive smoking and each respiratory condition adjusted only for age for boys and girls separately, and for age and sex for all English children. Comparison with table 3 shows that in most cases adjustment for the potentially confounding variables generally increased the standard errors so there was a reduction in statistical significance, the notable exceptions being 'chest wheezy or whistling most days or nights' in boys, and bronchitis attacks in girls for which the regression coefficient increased considerably on adjustment. For 
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Discussion
A number of statistically significant positive associations were found between respiratory conditions in children and number of cigarettes smoked per day at home by their parents, but not consistently for all symptoms or in both countries. The result also differed to some extent from those found in the 1977 data, in which the passive smoking variable, number of smokers of at least five cigarettes a day in the home, was significantly associated (p < 0-05) with all six conditions except bronchitis in the last 12 months. The analyses ofthe two years' data differed in the confounding variables taken into account, the use of gas for cooking and population density being Inevitably, other studies have differed in the symptoms or illnesses studied and in the exact questions asked. However the largest study with a similar age range,9 in which 10 106 children aged 6 to 10 years were involved, found highly significant associations (p<0-001) between cough for three months or more of the previous year and wheeze most days or nights with maternal smoking, and a less significant association (p <0-01) of bronchitis with maternal smoking, broadly in line with our findings.
Other studies have also found significant positive associations between persistent cough and parental smoking,10-2 and, although not statistically significant, a relative risk of 4 9 for persistent wheeze was found for children exposed to a smoker at home compared to those never exposed in a study of 626 children under 15 years. '2 The only other study'3 to include 'cough first thing in the morning' found a positive association (p < 0-05) in 12 year old girls after allowing for the child's own smoking. However, as many ofthe symptoms of smokers will be a result of their smoking, adjustment for parental symptoms could remove a real effect of parental smoking on a child's health.20 Of the few studies in which the adjustment had been made the largest9 20 still found positive associations between child's cough and wheeze and maternal smoking in over 10 000 6-10 year old children. Lebowitz, 12 in a much smaller study, found statistical significance of an association removed by the adjustment. Schenker et al9 found a positive association between chest illness on at least three days in the last year which persisted on adjustment for parental respiratory disease, but found no association before or after adjustment in chronic cough, phlegm or wheeze in 4000 children aged 5 to 14.
Studies have varied in the prevalence of respiratory conditions and in the percentage of parents smoking.
While low values of either may lead to statistically insignificant results in the presence of a real effect, the most important variation in the studies has been in sample size. The majority of studies provide no information on the amount smoked by parents. For children of two parents who smoke the estimated relative risk of the respiratory conditions studied was less than two compared to children of non-smoking parents in almost all studies.3 The conclusion that emerges is that if there is a real effect of passive smoking on the respiratory health ofchildren aged 5 to 11 years, then it is a small one, and a large study is required for a high probability of its detection. Although results for the smaller sample of Scottish children were not significantly different from those for English children, except for wheeze, a significant relation was found only for 'chest ever wheezy' and at least one condition. For English children the largest relative risk was for persistent wheeze, of 1-60 in children whose parents smoked a total of 20 cigarettes a day (95% confidence interval 117-2 18) and 1-16 (1 00-1-34) for any symptom. The USA six cities study9 found a relative risk of 1-3 for persistent wheeze in 6 to 10 year old children whose mothers smoke 20 cigarettes a day.
As the association is probably less strong than that for children under 1 year, it is to be expected that secondary school children would show a weaker, or no Sheena M Somerville, Roberto J Rona, and Susan Chinn association of symptoms with passive smoking. We have therefore confined consideration of the literature to studies including broadly similar age groups. All four studies9 13 21 22 that we have identified with an analysis of data for 6000 or more children in a similar age range to those in our 1982 English sample have shown at least one significant positive association with passive smoking. The two largest2l 22 also showed a dose-response relation. Our data have supported the hypothesis of an effect of parental smoking on children of this age. Scepticism could be removed further only by a study of several symptoms in at least 6000 children, including all potentially confounding variables as recommended,2 with a quantitative measure of passive smoking by the child.
